Pseudomonas fragi is an active, lipolytic, psychrophilic bacterium which often gains entry during processing or storage of a variety of foods and which can cause a serious flavor problem. Lawrence (8, 9 ) pointed out that not much information is available on microbial lipases compared to that of pancreatic lipase. A systematic study of the lipase of P. fragi was made by Nashif and Nelson in 1953 by using a crude enzyme preparation, (15, 16, 17) . Mencher and Alford (13) reported on research with purified P. fragi lipase enzyme.
Recently, other microbial lipases were isolated in purified form and their properties were studied. Crystalline lipase from Aspergillus oryzae had a pH optimum of 5.6 and an optimal temperature of 25 C (4); it was inhibited by Co, Ni, and Zn ions (6) . An electrophoretically homogeneous lipase from Torulopsis had a maximal reaction rate at 45 C and it hydrolyzed tributyrin faster than it did other synthetic triglycerides (14) . A partially purified lipase from Micrococcus freudenreichii was equally active against o-nitrophenylbutyrate and it emulsified triglycerides (9) . These (7, 20) .
In this study, a lipase from P. fragi isolated in a purified form was studied to obtain information on properties of the enzyme.
VoL. 18 Hyolysis of (dIiam es. The pH-stat nmehod (12) was used in this study. Synthetic tributyrin, tricaproin, tricaprylin, tricaprin, trilaurin, tripalmitin, and tri-stearin were subjected to the enzyme hydrolysis, and the rates of hydrolysis were determined. Also, the rates of hydrolysis of methyl butyrate, triolein, and coconut oil by the lipase were determined.
RE)ULTS AND DISCUSSION
Optimal pH. Purified enzyme was incubated at various pH levels with reaction mixtures in which coconut oil was used as the substrate. A high reaction rate was observed between pH 7.5 and 8.9. (Fig. 1) . These results are in close agreement with the work of Mencher and Alford (13) .
An optimal pH of 7.0 for P. firagi was reported by Nashif and Nelson (15) . These cubated with the reaction mixture for 2 hr at different temperatures. The reaction rate increased steadily from 17 C to 54 C and then dropped sharply at 67.5 C owing to a rapid enzyme inactivation at this temperature (Table 1) . These temperature optima are somewhat higher than those reported by other workers (13, 16) .
P. fragi lipase was heat resistant. It lost only 27.1% activity after 1 hr at 62 C. However, complete inactivation was observed at 66 C for 1 hr and at 71 C for 10 min (Table 2) . Pinheiro et al. (18) reported that the lipolytic activity of P. fragi still remained after 30 min at 73 C when the organism was inoculated in the sterile, homogenized, grade A milk. It appeared that the thermostability of the enzyme was dependent upon its degree of purification, and that fats or proteins in the medium increased heat resistance a Reaction condition: 0.9 ml of enzyme solution (0.0152 mg of protein/ml; initial activity, 9.4 X 10-2 units/ml) and 0.1 ml of inhibitor were incubated together at 4 C for 20 min and then the remaining activity was assayed.
b Average of duplicate samples. (2) . Among the synthetic triglycerides tested, trilaurin was hydrolyzed most rapidly, followed in order by tricaprin, tripalmitin, tributyrin, tricaproin, and tristearin. The purified enzyme was also capable of hydrolyzing methyl butyrate; however, the hydrolysis rate was slower than with triolein and coconut oil (Table 7 ; Fig. 3 ). It has been reported that crystalline lipase of Aspergillus niger is able to hydrolyze methyl esters of fatty acids (6) and that a highly purified lipase of Rhizopus delemar possessed weak esterase activity (5). Lawrence (9) indicated that partially purified lipase of M. freudenreichii was equally active against onitrophenyl butyrate and emulsified triglycerides. In general, the specificity of hydrolytic enzymes is realtive, and a single enzyme may attack more than one substrate. Lawrence (9) stated that "the separation of microbial esterases into 'esterases' and 'lipases' according to whether they attack soluble or insoluble substrates may well be of qualitative rather than quantitative nature." "It appears that more study of purified microbial lipases of different origin is necessary and that determination of the true physiological substrate of the enzyme will clarify this point.
The results presented in this paper indicate that a lipase purified from P. fragi is different in its behavior to some other microbial lipases and to pancreatic and milk lipase (1, 3) . These results add support to the report of Mencher and Alford (13) on several characteristics of the enzyme from P. fragi.
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